This paper explores differences in access to technology and configuration of preferences for learning environments among design students in two universities of technology in South Africa (ISA) and Ghana (IG). Laptops and Smartphones ownership influenced and supported design students' learning. In IG, there was a 97% Laptop ownership as against 69% in ISA. IG does not have computer laboratories; hence Laptop ownership is a prerequirement for Design programs. Oppositely, ISA has fourteen computer laboratories for Design programs. There is no statistically significant difference between male and female design students in their choice of learning environments for academic success. Design students are not enthusiastic about accessing library resources via handheld devices. Towards academic success, students ranked low, their institutions' Learning Management Systems. We recommend a blended approach when designing learning environments for Design Education, while promoting the use of media platforms for content management due to device ownership among students.
INTRODUCTION
Technological advances are defining a new approach to education. The technological revolution has caused continuous discussions among practitioners viz-a-viz the role of technology in enhancing education (Miller, 2016; Shelly, Gunter & Gunter, 2012; Wheeler, 2012; Yumurtaci, 2017) . The affordances of certain emerging technologies such as social media in Higher Education have been motivated by the well-connected and networked kind of students we have (Boyd, 2014; Bozanta & Mardikyan, 2017, Johnson, Becker, Estrada & Freeman, 2014; Koole & Stack, 2016 ). This connectedness can be observed from the kind of devices students use and the kind of activities mediated through these tools, which also impacts on their learning.
In the 21 st century, it is common to see students try out various technologies for their personal, academic and social lives. Arguments by Barry, et al. (2015) indicate that exploring reasons about the extent to which students use technology in teaching and learning is good recipe for curriculum design that leverages on students technological capabilities and uses. This paper contributes an understanding of technological underpinnings with a relative effect on ingenious "curricula design and delivery" in Universities of Technology (UoTs) where research is scanty (Rambe, 2016, p. 86); therefore, seeks to explore the differences among two groups of design students and their educational resources like e-books from libraries is increased due to the proliferation of computer and mobile device ownership (Baddeley, 2012; Hamblen, 2011; Leye, 2007) . According to the 2014 NMC Horizon report, Bring Your Own Device (BYOD) promotes learner-centric learning environments where learner takes charge of his/her learning (Johnson, Adams Becker, Estrada & Freeman 2014, p. 34). Device ownership and use encourages "lecturer control" and self-directed learners . The issue of device ownership in higher education is becoming more of a socio-cultural issue rather than a pedagogical issue. On the other hand, Oliver (2011) also contends that technology use in our educational landscape is exaggerated. Oliver's point may serve as a support to Witecki and Nonnecke (2015) and Bita's (2016) side of the debate.
There is a range of digital devices commonly owned and used by students. These devices include laptop and Smartphone or tablets ; cellphones (Witecki & Nonnecke, 2015) . Compelling reasons such as convenience of getting connected to educational resources via portable devices may not be the only reason for device ownership. Other reasons include students' ability to access news, calls, instant messaging, surfing, gambling, social media and data storage (Barry, Murphy & Drew, 2015) .
It is not clear if libraries are going to achieve their targets to allow access to library resources to be fully functional on Smartphones and personal digital assistants since challenges to digital access keep recurring in recent literature. While drawing on the strengths and limitations of handheld devices, Walmsley's (2014) argument of students being isolated from each other by such devices raises another set of 'dispute'. Other literature sources suggest that handheld devices promote student collaboration, effectiveness in access and administration of resources like library, course management and checking of grades (Falloon, 2015; Hwang, 2015; Lai & McKnight, 2011) .
In a study to find out the effectiveness of integrating podcasting in teaching and learning in higher Education, Evan (2008) found out that the use of iPod for podcasting was widespread. Lai and Hwang's experiment to improve students' art design performance via handheld devices revealed that tablet computers promote "students' learning achievement, learning motivation and meta-cognitive awareness." Students also learned best through an "interactive peer-assessment" (Lai & Hwang, 2015, p. 154) . Recently Cross et al. (2015) reported a rapid increase the ownership of tablets among students. They further found changes in students' study habit with the use of handheld devices with statistical significant differences between course areas. Motiwalla's (2015) exploratory study sought to find out about the students' experiences with wireless/handheld (W/H) computing devices. The results indicated that students had major challenges with the W/H user-interface of the application therefore; Motiwalla proposed an improvement in user-interface of W/H applications with additional features such as interactive voice recognition. Though voice applications may be a source of distraction to some students depending on the learning environment (Falloon, 2015), Motiwalla's findings can be corroborated by earlier suggestions by Evans (2008) who posits that voice in handheld applications for students allow them to associate text with voice. McKnight (2011) reveals differences in paradigm in terms of the kinds of students who access libraries; the diversity cover gender, age, mode of study sometimes due to barriers or varied experiences of students; however, digital devices somewhat bridge these gaps and differences. Leeson (2006) posits that e-readers or tablets there are no differences between reading on Tablets or e-readers in comparison to reading on paper. Liang & Huang's (2014, p. 218) research established that e-book reading has the propensity to encourage "student's retrieval as compared with reading printed books." Piper, Jepkemei, Kwayumba & Kibukho (2015) also found statistically significant differences in the use of e-readers for teaching and learning of English and Swahili. On the other hand, Huang, Liao, Huang & Chen (2014) recommends that due to the larger screens of Tablet PCs than Smartphones and Personal Digital Devices, some educational activities such as reading texts and varied multimedia audiovisual purposes should be best performed on Tablet PCs. However, none of the above researchers explored device ownership and learning environment preferences of design students in UoTs or across two countries. Again, none of the researches sought to find out differences between two Design institutions in terms of enhancement of academic work via handheld mobile devices.
Learning Environments in Higher Education
"The term environment denotes the totality of the surroundings and conditions in which something or someone lives or functions" (Warger & Dobbin, 2009, p. 6 Sperber (2005) noted that the focus in institutions of higher learning is more towards cognitive development with little emphasis on the other aspects. Bridging this gap by UoTs calls for "successful deployment of educational use of technology depending on the technical proficiency and pedagogical techniques associated with it" (Warger & Dobbin, 2009, p. 7) which also strongly relates to design education. Properly planned learning environment are useful elements in the promotion of students engagement or participation in achieving learning tasks (Lee & Kim, 2016) . However, the above studies did not highlight on learning environment preferences for design students in Higher Education.
OBJECTIVES
The objectives specified for the current study are: 1. To explore the extent to which device ownership and use play a role in the learning preferences among design students in the two universities of technology in South Africa and Ghana. 2. To identify differences between the two institutions' design students in terms of their learning environment preferences. 3. To find out the differences between male and female design students in terms of their learning environment preferences in the two institutions. 4. To identify differences between the two institutions' design students in the use of handheld mobile devices to enhance academic work.
Research Question
To what extent does device ownership and use play a role in the learning preferences among design students in the two universities of technology?
Hypotheses
The following null hypotheses guided the study: 1. There is no statistically significant difference between the two institutions' design students in terms of learning environment preferences. 2. There is no statistically significant difference between male and female design students in terms of learning environment preferences. 3. There is no statistically significant difference between the two institutions' design students in the use of handheld mobile devices to enhance academic work.
METHOD
This section covers how this study was carried out, people involved in study and how they were selected. The section also caters to what went into the analysis for the research.
Research Design
This study was guided by a research question and three hypotheses. The descriptive mixed methods research design was used in order to explore the differences in access to technology and configuration of preferences for learning environments among design students. The main aim of using the research design was to support findings from numeric analysis with narratives from the focus group interviews (Plowright, 2011; Yin, 2014) . The use of the descriptive mixed methods was to get in-depth and adequate insight into the current state of digital device ownership and the learning preferences of students studied. Again, the study capitalized on the strengths of both numeric and narrative results to complement each other in the analysis of results. 'ISA' and 'IG' are pseudonyms used to represent the two universities of technology in South Africa and Ghana in this study. The study followed ethical standards. Ethical clearance for the research was granted by the Faculty of Informatics and Design Research Ethics Committee of Cape Peninsula University of Technology.
Data Collection Tools
The survey instrument dubbed Survey Questionnaire was adapted with permission from EDUCAUSE Centre for Applied Research's (ECAR) Study of Undergraduate Students and Technology Survey, 2014. The questionnaire was adapted because the survey items addressed digital device ownership and learning environment issues in Higher Education. To establish the validity of the questionnaire, the instrument was subjected to the researchers' Faculty Research Committee for review and ethical clearance. The committee established whether the instrument was appropriate and comprehensive to meet the objectives of the study, taking into account, the population. A total of seventeen survey questions were used to solicit responses for the numeric data. Items ranged from questions on device ownership, uses and importance of digital devices for academic success and their preferences for learning environments. In selecting sample for the numeric data, the same set of survey questions were administered via Google Web-Based Survey Questionnaire (WBSQ) in ISA and Paper-Based Survey Questionnaire (PBSQ) mode in IG. The use of a WBSQ had some advantages over the PBSQ in that it was easier for respondents from ISA to access labs which they always use on a daily bases. As can be corroborated by Kiesler and Sproull (1987, p. 404), the WBSQ was cheaper in terms of cost, discouraged blank answers (mandatory fields) and also "eliminated human or technological transcription" relative to PBSQ.
The reliability co-efficient of Cronbach's alpha (α) for the survey instrument was 0.81, this value is above the acceptable minimum level of 0.7 (Saunders, Lewis & Thornhill, 2012). Cronbach's alpha is widely used to check the internal consistency for survey items (Mitchell, 1996) . The questions also covered demographic details and 3 to 4-point Likert scale.
An in-depth questioning technique was employed to gather narrative data from two focus group interviews (Krueger, 1986) . Each session, lasting for about 40 minutes in the two institutions was audio recorded and later transcribed for analysis lasted for about 40 minutes. The focus group interviews were in-depth and had unstructured questions to further probe issues on the ownership, uses and importance of digital devices and justification of their choices of learning preferences. Responses were categorized into themes that were used to support data discussions from the numeric analysis.
Sample
Data was used from an ongoing study on the characteristics and technological usage of students in their Personal Learning Networks. Two Universities of Technology from South Africa (ISA) and Ghana (IG) were purposely sampled due to the similar characteristics they possessed. The institutions were included in the study because they both offered design courses in leading Universities of Technology in their countries. Sample covered 121 students from a population of design undergraduate students in ISA and IG (second-year students). Two groups of the students (7 in a group) from each of the institutions who responded to the survey questionnaire agreed to be part of a follow-up focus group interview. They were randomly selected from the population for the interviews.
Due to the Paper-Based Survey Questionnaire (PBSQ) adapted for use in IG, Krejcie and Morgan's sampling frame was used as a benchmark to arrive at a sample size for this study. Krejcie and Morgan (1970) suggest that for a population of 75, the sample must be 63 and for a population of 80, the sample must be 66. In this study, the sample of 70 for PBSQ for a population of 78 far exceeded the threshold suggestions by Krejcie and Morgan (1970 Table  4 ) ranged in value from Not at all important (1) to Very important (4). All three hypotheses were inferentially analyzed and interpretation done to elicit the kind of differences that existed between the variables. Data from the focus group interviews were treated as narratives and thematically categorized to support the results and discussions from the numeric data and analysis. The selection of the two UoTs was based on their shared mission. Both are in developing countries, but one is the only institution of its kind in its country (IG) and can therefore choose to set stringent criteria for existing knowledge on device ownership, while the other (ISA) has as a part of its mission the redress of past imbalances and thus less stringent criteria for entry qualifications and device ownership. In Sub-Saharan Africa, there are records of increasing support from organizations for ICT integration in Higher Education (Muianga et al., 2013) 
RESULTS AND DISCUSSIONS

Demographic
Survey question 2
How are the devices owned by ISA and IG design students important to their academic success? . Although these tools enhance the creative abilities of students to promote learning, the numerous applications they offer also allow them to be multitasking, which is inconsistent with Farrant (1980) who does not recommend multitasking as a very effective way of learning. Other non-academic purposes that these tools bring are videos, games, music, chats, surfing the Internet, among others.
Survey question 3
How are handheld mobile devices important to ISA and IG design students towards academic success? 
Number of participants: ISA=51; IG=70; Total=121
In Table 3 , more students rated Laptop as a very important device towards their academic success than the other devices. Furthermore, Smartphone is important towards the academic success of 94(78%) of the participants. Importance of Tablet or iPad and Ereader towards participants' academic success is marginal. vital to the success of students' academic work. Like the rhizome that has no center and structuralized connection, these devices used by students are used to connect to people and resources at different levels and for different purposes. Table 3 , students value handheld mobile devices that promote communication with other students about class related matters outside class sessions because, it creates a much more convenient learning environment for them. This finding supports students' inclination towards technology integration in their learning (Boyd, 2014; Goode, 2010) .
Students have argued that using the
As indicated in
Survey question 4
How are handheld mobile devices important to ISA and IG design students towards academic success? On the whole, Table 4 shows that participants use handheld mobile devices to communicate among themselves about class related matters outside class sessions (M=3.69) was ranked 1 st . Participants ranked 2 nd the use of handheld mobile devices to look up information while in class (M=3.45). Checking of grades (M=3.39) and the Capturing of static images of inclass activities or resources (M=3.29) were ranked 3 rd and 4 th respectively. Though moderately important, Accessing library resources (M=2.93), Recording instructors' lecture or in-class activities (M=2.83) and the Use of course or learning management system (M=2.52) were ranked as the last three in terms of the uses of handheld mobile devices for academic success.
Figure 2. Preferred learning environments of design students
Despite the proliferation of online technologies, 59% of the participants prefer a learning environment that is blended. This may come on the backdrop that some of their lecturers still train them through the traditional mode of delivery while they on their own accord, explore to use media technologies to translate the traditional mode to the digital or online mode. According to a participant, "it is not prudent to put your whole life online. In this era of load shedding, one must be versatile in the use of traditional and offline platforms too" (IG Participant). Those students who prefer completely online learning environments may have been trained that way for a very long time since their infancy.
It is valuable noting that there is statistically significant difference between the learning environment preference of ISA and IG design students. This may be as a result of both environmental and pedagogical reasons that need further research. These reasons range from the processes of admission into such programs. In ISA, one does not need any basic formal qualification in Design at high school level while in IG, it is a requirement to pass some elective courses such as General Knowledge in Arts and at least one other course in Visual Arts to qualify you admission into a bachelor's course in Design.
Null Hypothesis 1
There is no statistically significant difference between the two institutions' design students in terms of learning environment preferences. In Table 5 , the mean score of preferred learning environment by design students ISA (M=2.53, SD=.946) was statistically significant different from the learning environment of design students IG (M=3.10, SD=.764); t(121)= -3.667, p<.05, Cl95-.879, -262 . Therefore, we reject the null hypothesis that there is no statistically significant difference between ISA and IG design students in terms of learning environments preferences. The differences may be as a result of the Laptop policies in place in the two institutions. It may also be as a result of the admission requirements that exist in both institutions. While a course in design at the high school is no prerequisite for prospective students in ISA, it is mandatory to have passes in at least two design related courses for consideration of admission in IG.
One with no online components
One with some online components
One that is completely online No preference ISA 6 5 9 1 2 2 4 IG 4 5 9 3 1 6 0 10 20 30 40 50 60
Percentages
The different entry requirements in both institutions may be attributed in the results in Table 5 . This means that students admitted to read Design in ISA may have very short time, may be months to decide to do so whereas, in IG, students would have practiced and have the idea of basic terminologies in Design long before admission. The Internet bandwidth may also not be an issue for both categories of students. Though students are unhappy about Internet services in their institutions, as much as possible, students provide their own Internet to supplement what the universities offer them. The Learning Management Systems may also not be a favorable platform for such students. According to an ISA participant, the institutional Internet nor Learning Management System did not support design education. "...this Internet is so slow and blackboard will never work for design students. We have to be thinking about appropriate Leaning Management Systems for design students because blackboard is not for us."
Null Hypothesis 2
There is no statistically significant difference between the two institutions' design students in the use of handheld mobile devices to enhance academic work. On learning environment preferences of design students and their gender, the mean score indicated that there was no statistically significant difference between Male (M=2.89, SD=.945) and Female (M=2.84, SD=846); t(121)= .326, p>.05, Cl.95 -.270, -376. Therefore, we fail to reject the null hypothesis that there is no statistically significant difference between male and female design students in terms of learning environment preferences. The learning environment preferences between male and female present no differences, according to Table 6 . Design students irrespective of gender perceive a common learning environment towards success in their academic work. Gender, in most cases influence decisions made in academia. This shows gender representation does not play a major role in a digitally mediated world. Students cope with mediating tools irrespective of their gender and preferred learning environments rather than their gender representation (Boyd, 2014; Warburton, 2010) . The results in Table 6 have implications on curriculum development for design.
Null Hypothesis 3
There is no statistically significant difference between the two institutions' design students in the use of handheld mobile devices to enhance academic work. -3.523, p<.05, Cl.95 -.573, -161 . Therefore, we reject the null hypothesis that there is no statistically significant difference between ISA and IG design students in the use of handheld mobile devices to enhance academic success. The differences in the use of handheld devices can be accounted for by the differences in their device ownership and uses. It is not surprising that Table 7 reveals that IG Design students use of handheld mobile devices for academic success is more than their counterparts in ISA (3.70>3.33). This is so because, results in Figure 1 show an average number of IG participants who own and use mobile handheld devices in comparison to ISA participants. Again, Figure 1 clearly points that more IG participants own Smartphones than their ISA counterparts.
CONCLUSIONS
In summary, the study sought to explore device ownership, use and the configuration of learning environment preferences of design students in ISA and IG (South Africa and Ghana, respectively). This study was in response to Barry et al .'s (2015, p. 209 ) recommendation for continuous need to pay attention to how socio-technological advances affect teaching and learning among students. Design students in the two institutions own, utilize and rate Laptop and Smartphone as very important tools for their academic engagement. Furthermore, the students generally prefer blended learning environment followed online learning environment. The study revealed no statistically significant difference in learning environment preference and gender of design students.
Design students in the institutions own and use various devices to promote their learning. Device ownership influences the way students learn and connect with their learning environment. The majority of students own Smartphones and Laptops. From the data, these basic tools of communication support learning (Table 2) , however, the study established statistically significant difference between the two institutions' design students in the use of handheld mobile devices to enhance their academic work.
Design students use Smartphones a lot, but they do not use Tablets as much as they use Laptops and Smartphones. Smartphones have small screens, and library portals usually provide a lot of information. Using library portals from Smartphones is probably not the best navigation experience one can have in a Smartphone. Googling, on the other hand, is pretty easy form for a Smartphone. Students' look-up information while in class much more frequently than they access library or LMS probably, because, the library and LMS interfaces are heavy and not suitable to small screens. Findings on lookup contravene results found by Motiwalla (2015) where students had challenges look up due to application interface. Nonetheless, Motiwalla's (2015) findings strongly support reasons why the students did not rank high "Access library resources." A more interactive or improved library portal interface with additional features may increase the patronage of use. The later can be supported by McKnight's, (2011, p. 4) arguments on the need to "place greater emphasis on rendering library digital content" for better access and use on digital devices.
Checking of grades on handheld devices is high and may be attributed to the students' expectations of quick feedback on their academic performances. Again, navigating a Smartphone to check grades may be less complicated as compared to libraries and LMS. It is possible that the institutions' expectations, and investments, are higher in library resources, LMS development and faculty training that are bottom ranked. Perhaps, due to institutional policies, the institutions and lecturers probably do not put much effort to make lecture rooms a 'nice stage' to students capture still images from in-class activities that is well ranked. Looking at the various preferred learning environments for students, they are able to quickly adapt to what the institutions provide them based on the expectations of the institution. This is evident in the responses in Table 4 . Nonetheless, this adaptation may have some consequences to creativity which underpins creativity and technology transfer.
RECOMMENDATIONS
It is recommended that Learning Environments for Design Education by UoTs viz-a-viz institutional device ownership policies be revisited. A blended learning environment is
recommended because: 1. The majority of design students prefer and are inclined towards blended learning environments. 2. Device ownership among design students is reasonably large and the fact that UoTs strive to promote teaching and learning via different technological perspectives. 3. Further research into the suitability of blended learning environment for design education can be explored for its potentials.
Further research needs to be conducted on why there were statistically significant differences between ISA and IG design students in the use of handheld mobile devices to enhance academic success. Fundamental courses in design as a pre-requisite for admission in UoTs must be re-examined since it impacts greatly on performance and commitment of design students. It is finally recommended that a blended approach in designing learning environments for design education is worthwhile and must be considered by curriculum developers. The re-examination will help bring some creativity in the delivery methods of the courses leveraging on students' inclination to blended forms of delivery and learning. 
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